6                             CEMENTATION OF IRON AND STEEL

formed ammonium cyanide which alone yielded its carbon to the iron,
transforming it into steel, so that the volatile cyanide was the exclusive true
agent of the cementation. This opinion he believed to be clearly confirmed
when, in later experiments, he was able to prove that ammonium cyanide,
even when alone, behaves like an active cement, and that the cementation
becomes considerably more rapid when the carbon used as cement is impreg-
nated with an alkali or with an alkaline earth and a slow current of air is
made to'circulate in the apparatus used for the cementation. These last
facts possess so much the greater value for the hypothesis of Caron in that he
claims to be able to establish that the only alkalis and alkaline earths which
are effective (in the sense just indicated) are those which (according to earlier
investigations of his) can form, under the conditions prevailing in his experi-
ments on cementation, volatile cyanides. Thus, while potash, soda and
baryta had been found effective, lime, on the other hand, appeared to be
entirely inert.

In the meantime, the Englishman Saunderson published the results of a
series of investigations from which he drew the conclusion that to carburize
iron it is necessary to have recourse to the simultaneous action of nitrogen
(for example, in the form of ammonia) and of carbon (for example, in the
form of ethylene), while cementation could not be effected by the action of
pure and isolated carbon, carbon monoxide, ammonia or ethylene. And Caron
(1861), observing that under the experimental conditions used by Saunderson
ammonium cyanide must be formed, drew from the researches of the English
technologist a new confirmation of his hypothesis.

As the result of his experiments and his hypothesis, Caron proposed (1861)
the use of a cement (still employed to-day) consisting of a mixture of three
parts of carbon with one part of barium carbonate, finely powdered, the effi-
ciency of which, inexhaustible by use, he attributed exclusively to the forma-
tion of barium cyanide. This is very slightly volatile, hence less liable to
escape from the cementation boxes, and is formed by the simultaneous action
of the carbon and of the nitrogen of the air occluded in the powdery mass.
We shall see later how the formation of barium cyanide is but a
secondary reaction among those to which Caron's cement owes its
effectiveness.

As to the carburizing action of the cements usually employed in the indus-
try, and consisting essentially, and sometimes exclusively, of wood charcoal,
Caron also attributed it to the cyanides of alkali metals or alkaline earth
metals formed by the simultaneous action of the carbon and the nitrogen of
the air occluded in the mass of the cement on the alkalis and the alkaline
earths constituting the ashes of the carbon used.

Moreover, Caron was the first to observe the existence of a relation
between the decomposability of carburetted compounds which, under given
conditions, give rise to cementation, and the concentration of carbon in the

